On the question of cyclic GMP as the mediator of the effects of acetylcholine on the heart.
The effects of acetylcholine and sodium nitroprusside on cyclic GMP levels, contractile force, and glycogen metabolism were investigated in the perfused rat heart. While both agents produced time- and concentration-dependent increases in cyclic GMP, only acetylcholine significantly decreased contractile force. Neither agent altered the basal cyclic AMP concentration, cyclic AMP-dependent protein kinase activity ratio, or phosphorylase activity. When dosages were adjusted to give approximately equal increases in cyclic GMP, acetylcholine attenuated the effect of epinephrine on contractile force and glycogen phosphorylase activity while nitroprusside did not antagonize the action of the beta-adrenergic agent on either parameter. The data suggest that increased cardiac cyclic GMP is not sufficient to completely explain the action of acetylcholine on either contractile force or its antagonism of epinephrine-induced increases in force or glycogen phosphorylase activity.